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Sugar for wounds 
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Sugar in its pure form, or incorporated into a paste containing an adhesive hydropolymer (gum), is a non-toxic 
treatment for a variety of wounds. Not only does it provide a suitable clean environment for angiogenesis to take 
place, but it will debride the wound surface and reduce odour. The presence of an adhesive hydro¬ 
polymer seems to prevent hypergranulation, scarring and contraction. 


Introduction 

Sugar is the disaccharide of sucrose; it will combine with 
other polar substances (such as water) by hydrogen 
bonding 1 . Both granulated and caster sugar can be 
applied to wounds as pure substances or combined with 
water and other materials in sugar pastes. Icing sugar is 
the powdered form of sugar and contains an anticaking 
agent to reduce moisture adsorption. Honey is also used 
to treat wounds 2 but has the tendency to seep out of the 
edges of dressings covering them 3 . This can be prevented 
by the use of dressings soaked in honey or by the 
addition of hypromellose to honey. Most of this article 
will be restricted to the wound healing properties of 
sugar and sugar pastes. 

It is known that optimal rates of healing of deep cavity 
wounds will take place in a clean environment, at the 
wound surface, which aids the normal moist healing 
process 4 . In order to achieve this, the wound cavity may 
be filled with a material which encourages angiogenesis, 
such as foam, or the moisture absorbing materials 
alginates, hydrocolloids, hydrogels, honey and sucrose 5 . 
Under these conditions the complete range of wound 
healing processes described by Clark and Henson 6 can 
take place. 


Wound Healing Properties of Sugar 

The beneficial properties of sucrose are considered 
to be: 

• lack of toxicity; 

• production of a clean environment by sterilization 
and debridement; 

• encouragement of angiogenesis; 

• reduction of wound odour. 


To these can be added: 

• prevention of overgranulation; 

• prevention of contraction and scarring, 

when sugar pastes containing gums are used. 


Toxicity 

The classic paper by Chirife et al 7 demonstrated that 
granulated sugar is non toxic, even when applied to the 
wounds of diabetic patients. Others have reported 
similar findings 8-14 . Since sucrose is excreted through the 
kidneys, it should be used with caution in patients with 
renal disease. Both caster and granulated sugar can be 
applied to open wounds because they are pure sucrose 
and do not contain additives. Icing sugar contains an 
anticaking agent, such as sodium aluminium silicate, 
which may be irritant to some wounds, even though it 
has been applied to superficial wounds with considerable 

3 15 

success ’ . 


Sterility 

Sugar has been used on wounds for more than two 
centuries 11 . Pure sugar will produce a sterile environ¬ 
ment at the wound surface, because its water activity 
(ie the ratio of vapour pressure produced by sugar to 
the vapour pressure of pure water) is very low 16,17 . In 
other words, the removal of water prevents bacteria 
from multiplying and, in some cases, kills them. Chirife 
et al 7 took a slightly different view and suggested that 
bacteria in the wound cavity containing sugar are 
subjected to a series of ‘osmotic shocks’ causing injury 
and death. 
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It seems that, as exudate combines with the sugar by 
hydrogen bonding 1 , the water activity of the sugar at the 
wound surface rises, producing a moist environment for 
angiogenesis to take place 18 . Even though the concen¬ 
tration of sucrose at the wound surface is greatly 
reduced by exudate, it should be possible for a protective 
layer of partially diluted sugar to exist above the greatly 
diluted sucrose, thereby ensuring continuing sterility 
at the wound surface. This would enable the wound 
healing process to continue, in fact Archer et al 19 stated 
that ‘wounds healed satisfactorily without the need for 
sterility’. This idea is reinforced by the findings of 
Cooper et al 20 who showed that the sugars in honeys 
could be diluted as much as fourteen fold by body 
fluids without removing their growth inhibition of 
Staphylococcus aureus. 

In order to maintain a low water activity, sucrose can be 
added at four or six hourly intervals to the wound, 
without replacing the original sucrose. This method was 
used by Trouillet et al 21 and Quatraro et al 22 who 
used it to ensure that the water activity at the wound 
surface remained suffiently low to maintain sterility. 
Chirife et al 23 indicated that a satisfactory concentration 
of sugar is 65%, corresponding to a water activity of 
0.86. Forrest 24 considered that this concentration was 
too low because it would soon be diluted by exudate. To 
ensure an environment with a low bacterial contamina¬ 
tion at the wound surface, it is better to apply a higher 
concentration of sugar. For example Anania et al 25 used 
69%-74% sucrose in their povidone iodine pastes, 
Topham 26 used 87% sugar and Archer et al 19 applied a 
sugar paste containing 81% sucrose to wounds on pigs. 
They concluded that ‘sugar paste may be the treatment 
of choice for wounds that are traditionally treated with 
antiseptics’. 

Debridement 

The presence of a moist environment will facilitate 
wound debridement 27,28 ; sugar and sugar pastes will 
provide this. Martin et al 29 found that the moist 
environ m ent produced by KY Jelly was as effective 
as enzymes in debriding necrotic sores. A number 
of authors have mentioned the debriding action of 
sucrose 9,18,30,31,32 and occasionally surgical debridement 
is not required when it is used 7,33 . 

Promotion of Angiogenesis 

Knutson et al 34 showed that sugar/povidone iodine 
pastes enhanced wound healing. Since the presence of 
sugar is expected to lower the oxygen available at the 
wound surface, it may be expected to aid wound healing, 
because Partridge 35 stated that an initial low oxygen 
pressure at the wound site causes macrophages to stimu¬ 
late angiogenesis, causing an increase in tissue oxygen 
with increased epithelialization and collagen synthesis. 


Middleton and Seal 36 recommended changing the sugar 
paste dressings on wounds at four hourly intervals to 
ensure that the sucrose concentrations remain high. It 
was admitted 33 that even twice daily dressing changes 
caused bleeding with reduction in the rate of healing. In 
the author’s experience 37 48 hourly dressing changes 
were adequate for rapid healing. 

Occasionally, the patient may experience a ‘burning’ 
sensation when sugar or sugar paste are applied to a 
wound. This may be caused by the osmotic withdrawal 
of moisture from the wound by the sugar. This pain may 
be alleviated by spreading a thin layer of lignocaine gel 
on the wound prior to the application of sugar (personal 
communication). 

The use of sugar on wounds may be preferable to the 
application of growth factors 6,38 ^ 10 because Henry 41 
suggested that the latter may stimulate the growth of 
unrecognised tumours. Furthermore, Falanga 42 stated 
that they were not highly effective in the treatment of leg 
ulcers. 

Malodour 

Thomlinson 15 recommended that icing sugar be 
sprinkled onto breast ulcers every 12 hours to reduce 
odours. Normally icing sugar is not recommended for 
wounds because it contains a decaking agent. But, 
provided the wound is small so that significant quanti¬ 
ties of decaking agent do not accumulate in it, icing 
sugar may be used. This was exemplified by Tovey 3 , who 
used a sugar paste containing icing sugar on diabetic 
foot ulcers. Others have shown that sugar and sugar 
pastes deodorise 30,33,43,44 . 

Molan 2 stated that the deodorisation of offensive odours 
by honey can be expected as a result of antibacterial 
action. He suggested that, by using the dextrose 
(glucose) in honey, in preference to amino acids, bacteria 
would cease to produce ammonia, amines and sulphur: 
compounds which cause malodour. Thomas et al 44 gave 
more details of these odour-producing chemicals. 
Another explanation could be that the low water 
activity, produced by the high monosaccharide content 
of honey, prevents the growth of bacteria present on the 
wound surface. A similar explanation could apply to the 
deodorising action of the disaccharide sucrose when 
applied pure, or in paste form, to wounds. Provided the 
water activity of the sugar (sucrose) at the wound 
surface does not rise above 0.9, corresponding to a 
concentration of 60% 18 the growth of most bacteria will 
be inhibited. 

Overgranulation 

The presence of a gum in a wound dressing restricts 
overgranulation. For example Young 28 found that a 



88 Journal of Tissue Viability 2000 Vol 10 No 3 


hydrocolloid (Granuflex, ConvaTec Ltd, Uxbridge) 
reduced hypergranulation of wounds. Seal and 
Middleton 33 observed that, when granulation tissue was 
well established as the result of applying a sugar paste 
that did not contain any gum, the paste had to be 
replaced with an alginate, hydrogel or hydrocolloid 
dressing to complete epithelialisation. The author 18,45 
found that the presence of the adhesive povidone in 
sugar paste appeared to prevent hypergranulation. 
Lowthian and Barnett 46 suggested that sterculia 
(karaya) gum encouraged both normal granulation and 
good epidermal ingrowth. These examples indicate that 
the presence of an adhesive hydropolymer (gum) in 
sugar paste, may produce a matrix which encourages the 
growth of epithelial tissue and prevents scarring, in a 
similar manner to that achieved by hyaluronic acid 47,48 
and fibronectin 49 . 


Contraction and Scarring 

Topham 26,37 found wounds treated in Zanzibar with 
sugar pastes containing povidone, as povidone iodine, 
healed without contraction or scarring. The most strik¬ 
ing example of their absence was the burns on the hands 
of the boy K 26 . He had full use of his fingers as a result 
of sugar paste treatment, but horrendous contractions 
and some scarring on the dorsal surfaces of his hands, 
when the paste treatment ceased abruptly. From this it 
may be surmised that sugar on wounds, with or without 
the presence of gum, regulates the rate of deposition 
of collagen and elastin 50 to prevent contractions and 
scarring. 


Other Uses 

In addition to its use on cavity 33 , superficial wounds 22 
and burns 26 , sugar has been used to treat necrotising 
fasciitis 51 , paraphimosis 52 , hiccups 53 and it was used 
on Jenny Pitman, the race horse trainer, to treat 
radiotherapy wounds after cancer treatment. 


Summary and Conclusions 

Sugar (sucrose) and sugar pastes are non-toxic healing 
agents that have been successfully used to treat wounds 
for many years and should be used for many more. 
Provided suitable concentrations of adhesive hydropoly¬ 
mers (gums) 18 are present, sugar pastes should be suit¬ 
able for treating fungating wounds, burns and cavity 
wounds with minimal contraction and scarring. This 
should mean that skin grafting is not required for many 
wounds which have been treated with these sugar pastes. 
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